This study aims at providing both a theoretical survey and an empirical analysis of the effect of government spending on economic growth. There have been numerous debates regarding how government spending affects economic growth at various levels and via different paths. We can categorize fiscal spending by either function or nature. This study examines the effects of fiscal spending of various functional categories and groups thereof. From the empirical analyses we find evidence that an excessive fiscal spending in infrastructure area may negatively affect future economic growth.
INTRODUCTION
Struggling to overcome the global financial crisis that began in 2008, policymakers worldwide began to take increasing interest in the active role that fiscal policy could play in managing such a crisis. The dragging financial crisis in Europe and the rut of slow economic growth worldwide have further prompted governments and researchers alike to look for possible fiscal measures that can induce stable economic growth.
The onset of the latest global financial crisis has led the majority of governments worldwide to adopt an expansionary fiscal stance, which has quickly worsened the fiscal deficits in many countries. These states thus took a radical turn in the other direction and began to focus on securing greater fiscal resources so as to quicken the fiscal recovery process and brace for possible fluctuations in the business cycle in the future. As low * This research was supported by the Chung-Ang University research grant in 2013.
+ The original version of this paper was a part of a working paper at the Korea Institute of Public Finance (KIPF) titled with "Economic Growth and Fiscal Policy" (Hong et al., 2014) . It was written in Korean and was substantially revised and translated into English for publication. The views expressed herein are those of the author and do necessarily reflect the official views of KIPF. I thank the editor, the anonymous referees for all valuable comments and suggestions. All mistakes are the author's responsibility.
economic growth has become a norm around the globe, governments have persisted in their policies for fiscal stabilization, while also introducing diverse new measures to promote stable economic growth.
This study is a response to the need for more and wider-ranging research on the correlation between fiscal policy and economic growth and surveys the recent debates on the diverse ways fiscal spending affects economic growth so as to help policymakers make the right choices in the future.
This study provides a holistic overview of the many partial debates and arguments that have been put forward recently regarding the correlation between fiscal spending and economic growth. Moreover, this study also provides an empirical analysis of the effects that fiscal spending of diverse purposes exerts on economic growth using a consistent and uniform standard that can be applied to various countries around the world, thereby delineating the implications of policy on fiscal resource distribution in the future. This study groups fiscal spending into a few categories and examines each in terms of defining characteristics.
The organization of this paper is as follows. Section 2 provides a survey of the established literature discussing how different fiscal spending items or categories affect economic growth and examines recent trends and patterns in fiscal spending item by item in OECD member states. Section 3 applies an endogenous growth model in order to demonstrate how fiscal spending and the structural changes thereof affect economic growth. Section 4 provides an empirical analysis based on a fixed-effect model. The analysis compares the OECD member countries with one another in order to determine the relationships between fiscal spending of various categories and economic growth. Section 5 sums up the findings and suggest some policy implications.
FISCAL SPENDING AND ECONOMIC GROWTH: RECENT TRENDS
There is a well-established and flourishing body of literature on the impact of government spending on economic growth at multiple levels and via diverse channels. These studies serve to spark public controversies and raise key issues in one way or another. We study the established literature to find and redefine the categories of fiscal spending to examine their impact on economic growth. Pitlik and Schratzenstaller (2011) divide fiscal spending into two categories, namely, productive and unproductive expenditure. The former consists of core government spending, infrastructure expenditure, and merit-goods spending programs. The latter consists of redistribution, interest expenditure, and other types of spending. These categories indeed neatly match the functional spending categories listed in the Classification of Functional Expenditure of Governments (COFOG), used by such international organizations as the IMF, the United Nations (UN), and the OECD. Table 1 matches these functional categories of fiscal spending with the categories of fiscal spending found in theory and in real-life practices. Now, let us define and examine each of these functional categories in depth. The first main category is that of core government spending programs or public services. This category encompasses spending on public goods and services, such as administration, order and safety, and national defense, as listed in the COFOG. These spending programs exert far-reaching and fundamental influences on economic growth, as they are crucial to the sustenance of the democratic system, the enforcement of law, and protection against external threats. In other words, these are at the core of any working of capitalist-democratic order. As such, however, their impact on economic growth is not direct; rather, these programs focus on providing purely public goods that private markets, left unregulated, would not supply. Figure 1 depicts core public spending out of GDP for OECD member countries. The average of 2004-08 years amounts 6.9%. The second main category is that of infrastructure spending. This category mostly comprises of the public investment made in the development of the social overhead capital (SOC) and economic development in general. It therefore encompasses economic activities, housing and local development, and environmental protection listed in the COFOG. These are the spending items that are most commonly associated with "productive expenditure," as they generate significant amounts of positive externalities in the private sector and thereby promote economic growth (Aschauer, 1989; Barro et al., 1995; Kamps, 2005; and Ryu, 2006; 2008; and 2012) . However, there are also numerous studies arguing that public investment in SOC and economic development, depending on the economic status of the given society and/or other macroeconomic settings, may be ineffective or even counterproductive. If we assume that there is a non-linear correlation between infrastructure spending and economic growth, as shown in Figure 2 below, continuing increases in infrastructure spending may indeed be counterproductive above a certain threshold level. Ryu (2006) also points out that the amount of SOC stock in a given country, exceeding the level that optimizes the country's economic growth rate, may contribute to the decline in the steady-state growth rate in the end. The average share of infrastructure spending out of GDP in OECD countries amounts to 2.8 percent and Korea ranked 2 nd highest country in this category.
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Figure 2. Nonlinear Relationship between Infra Spending and Economic Growth
The third category is that of spending for providing merit and public goods of the traditional mold, i.e., education and healthcare. Spending on these goods is often equated with investment in long-term economic growth in the endogenous growth model and other theories. In particular, advanced economies that are near-steady states and whose production occurs on the technology frontier crucially need investment in public education, healthcare, and other means of developing human resources in order to sustain their economic growth. For this category, OECD average share amounts to 11.4%. The fourth and final category is that of redistributive spending, or what the COFOG calls "social protection expenditure." Much of this category consists of transfer spending, whose effect on economic growth remains ambiguous. While some researchers argue that this type of expenditure exerts positive impact on economic growth in the long run (e.g., by upholding social peace and correcting labor market failures, etc.), others argue that it is ultimately counterproductive, as it weakens the incentives for active economic agents and encourages them to engage in unproductive rent-seeking behavior. The average share of this category is about 15 percent for the period of [2004] [2005] [2006] [2007] [2008] . Korea ranked at lower place and showed below 7 percent out of GDP. 
EMPIRICAL MODELS
To examine the effects of different categories of government spending on economic growth, we use the endogenous economic growth model and find the formula for the steady state economic growth. We then use this formula to see the effect of each category of fiscal spending on economic growth. In this study, we use the model introduced by Devarajan et al. (1996) . We first assume the production function to be the CES (constant elasticity of substitution)-type function with private-sector capital k, productive government spending 1 g , and unproductive government spending 2 g :
where
. We assume that a government finances its expenditure by levying a flat-rate income tax, τ
The share,
, of total government spending which goes toward 1 g is given by
Taking the government's decisions on τ and φ as given, a representative agent chooses consumption, c, and capital, k, to maximize his welfare,
subject to
where ρ is the rate of time preference.
Under some regularity conditions, we get the long-term steady-state growth rate λ as follows.
Then we examine how changes in the weight ( φ ) of productive expenditure ( 1 g ) affect that rate. From Equation (6) we can check this by taking the first derivative of the steady-state growth rate λ with respect to 1 g .
From Equation (7), the component of 1 g is productive if 0
. Assuming λ is positive, this means the right-hand side of (7) will be positive if
represents the elasticity of substitution. Note that the condition (9) depends not just on the productivity ) , ( γ β of the two components but also on the initial shares. Thus, changing the composition of government spending in order to induce further economic growth, i.e., spending more on productive expenditure, may not result in a higher growth rate so long as the initial distribution ratio, φ , remains excessively high. For a more intuitive understanding of this fact, we apply the Cobb-Douglas production function ) 1 , 0 ( = = θ ς and modify Equation (9) into Equation (10),
According to (10), in order to increase the steady-state growth rate by converting unproductive expenditures into productive ones, β must be greater than γ and the relative distribution ratio must be smaller than the relative productivity (output elasticity) between the two types of expenditure.
As there are multiple categories of fiscal spending, we need to be able to expand this conclusion across the board. Assuming that there are a certain number (N) of fiscal spending categories, let us denote the productivity parameter and the distribution ratio of each category by i β and i φ , respectively ) ,..., 2 , 1
Then we can change Equation (10) into (11) as shown below. The formula represents what is required in order for the redistribution of fiscal resources from sector j to sector i to yield an increase in the steady-state growth rate. 
In other words, whether the conversion of one category of expenditure into another may yield an increase in the steady-state growth rate or not depends on the relative size of the standardized ratio of productivity to expenditure.
EMPIRICAL ANALYSIS
Our empirical analysis concerns 22 of the OECD member states and their fiscal performances during the years 1995 through 2007.
2 There are a number of reasons for limiting the sample size and covering a short analysis period. First, the System of National Accounts (SNA) standard used by the OECD underwent a major update from 2 22 OECD countries are as follows; Austria, Belgium, Czech, Denmark, Estonia, Finland, France, Germany, Hungary, Iceland, Ireland, Italy, Korea, Luxembourg, Netherlands, Norway, Portugal, Slovak, Spain, Sweden, UK, US .
SNA 1998 to SNA 2008. As a result, there were only a small number of member states from which fiscal statistics could be gathered according to the new standard. Second, we decided that, in order to determine the exact effect of changes in the composition of fiscal spending on economic growth, we needed to confine our analysis to the period prior to the onset of the global financial crisis in 2008. As the crisis prompted governments worldwide to adopt abnormally expansionary fiscal programs in amount and scope towards economic recovery, it will be insightful to focus our analysis on the compositions of government expenditure in 22 OECD member states prior to 2008. Table 2 shows some descriptive statistics for the functional expenditure by COFOG. Among them we can see G10 (social protection) share is the highest among 10 categories in OECD countries. G1 (General administration) and G9 (health care) follows next. Note: G1 to G10 follows the annotations of Table1.
Source: OECD national accounts each year and Bank of Korea Statistics system.
As our goal is to examine how the functional categories of government spending, listed in the COFOG, affect economic growth, we decided to appropriate the corresponding, yet more conveniently arranged, system of classification developed by Pitlik and Schratzenstaller (2011) in our empirical analysis. Table 3 shows some descriptive statistics for this grouping. Notes: 1) G1 to G10 follows the annotations of table1. 2) Gcore = G1+ G2 +G3, Ginfra = G4 + G5 +G6, Gmerit = G 7+ G9, Gredv = G10, Gother = G8, Gpro = Gcore + Ginfra + Gmerit, Gnpro = Gredv + Gother. Source: OECD national accounts each year and Bank of Korea Statistics system.
This study demonstrates the correlation between the functional categories of government spending and economic growth in the selected OECD member states using a relatively simple fixed-effect model:
In this formula, the real growth rate ( it g ) is the dependent variable. The explanatory variables are fiscal variables, such as the total spending/GDP ratio (E/Y), and the partial spending/total spending ratio ( E E k / ). The model also includes other control variables. The formula above has been quite popular in various international panel analyses following Devarajan et al. (1996) which demonstrated the correlation between functional fiscal spending and economic growth using an endogenous economic growth model. Each explanatory variable in the formula represents the share of each category of spending in total spending. The formula also includes the total spending-to-GDP ratio in order to determine how the increase or decrease in a certain category of spending, affects growth while the total spending remains constant. Therefore this allows us to estimate how changes in the distribution of different categories of spending affect economic growth while controlling a level effect of total spending on growth. Now, let us discuss the findings of our empirical analysis. The first topic is how each category of fiscal spending, as classified according to the COFOG, affects economic growth.
Column (1) in table 4 shows that general administration expenditure (G1) exerts an effect of 0.248 on GDP growth rate. The average weight of general administration on fiscal spending amounts to 14.4 percent, while the average GDP growth rate is 3.60 percent. Given the effect of G1 in our formula, we can predict that a 1 percentage point increase in the share of general administration expenditure in total fiscal spending (e.g., from 14.4 to 15.4 percent) would raise the economic growth rate by 2.48 percentage points, other things being equal. If the GDP of a given country continues to grow at a rate of 3.60 percent every year for the 12 years of the sample period, it would grow from 100 to 152.9 without any increases in the expenditures of any category. However, a 1 percent point rise in the general administration expenditure would increase the GDP from 100 to 155.3. We can expect similar results from increases in other categories of spending as well.
Of the categories of spending listed in Table 4 , expenditure on national defense (G2), housing and local development (G6), and recreation, culture, and religion (G8) were found to have positive estimation coefficients. However, except for defense expenditure, the other two were statistically insignificant. Defense expenditure was found to carry a significant positive estimation coefficient, but it is controversial whether increases in defense expenditure truly promote economic growth or not.
3 All the remaining categories were found to have negative estimation coefficients, as have been demonstrated in other studies already.
Note that the expenditure on economic affairs (G2) carries a negative estimation coefficient, albeit statistically insignificant. This result indicates that the investment that the OECD member states make in their respective economies has already surpassed the threshold level, and that the marginal productivity of such investment now continues to draw downward, which has been emphasized in numerous other empirical analyses.
Healthcare expenditure (G7) and social protection expenditure (G10) also showed negative estimation coefficients, which means that increasing public spending on social services and welfare may have repercussions for economic growth. However, in this study, we focus on proving the existence of correlations between the functional fiscal spending of various categories, on the one hand, and economic growth, on the other, we must not jump to the conclusion and draw a causal link between the estimation coefficients and the status of economic growth. In order to investigate such causal links, we need to identify a variety of other factors that may be possibly correlated to or intermediating in economic growth, including other input factors, technological innovation, and social and institutional conditions. For example, we can discuss the growth-promoting (or hampering) effect of the economic affairs expenditure (G4) only by first identifying how that expenditure contributes to the expansion of a given nation's SOC stock, and how that SOC stock, in turn, impacts the nation's economic growth. Similarly, we can discuss the growth-related impact of education expenditure (G9) and healthcare expenditure (G7) only by determining their impact on the formation of human resources in a given nation. Moreover, we can discuss the growth-related impact of 3 Defense expenditure may affect the economic growth of a country differently depending on the urgency or immediacy of the surrounding external threats. We cannot say for certain for now how the force of external threats establishes a correlation between defense spending and economic growth. On this matter, see Gemmel et al. (2014). social protection expenditure (G10) only after ascertaining how the redistribution of income reduces the income gap, and how the reduced income gap, in turn, leads to (or prevents) economic growth. 3) The asterisks, ***, **, and *, represent the statistical significance levels of 1, 5, and 10percent, respectively. 4) The nation-fixed effects have been omitted from the report in the interest of convenience. 3) The asterisks, ***, **, and *, represent the statistical significance levels of 1, 5, and 10percent, respectively. 4)
The nation-fixed effects have been omitted from the report in the interest of convenience.
Next, following Pitlik and Schratzenstaller (2011) , we group the categories of functional spending in the COFOG into a few groups sharing similar characteristics, and use these groupings as explanatory variables in our new estimations (Table 5) .
First, with total spending remaining constant, the spending in the Gcore group -on general administration, defense, and order and safety-shows a positive estimation coefficient of 0.284, consistent with the findings from the earlier estimations. The spending in the Ginfra group -on economic affairs, and housing and local developmentshows a negative coefficient, albeit statistically insignificant. Again, in the majority of the OECD member states covered here, investment in economic affairs bears little impact on promoting economic growth. The Gmerit group -on environmental protection, healthcare, education, and the production or maintenance of other merit goods-and the Gredv group (i.e., expenditure on income redistribution) both show statistically significant negative estimation coefficients. In other words, direct increases in these types of expenditures would have a negative impact on economic growth, other things being equal. However, given the diversity of the intermediary variables and paths involved and the long-term socioeconomic consequences, investment in these causes may not always or necessarily be harmful to economic growth.
CONCLUSIONS
This report provides both a theoretical survey and an empirical analysis of the correlation between government spending and economic growth. There have been numerous debates regarding how government spending affects economic growth, at various levels and via different paths. This study examines the effects of fiscal spending of various functional categories and groups thereof.
In the literature survey, we delve into other researchers' arguments and conclusions regarding whether fiscal spending leads to stronger economic growth. From the established literature we can see how increases in total spending and changes in the composition of fiscal spending impact economic growth. As for the latter, in particular, we can examine how different ways to categorize or group spending -productive vs. unproductive, theoretical, or functional (COFOG-based)-lead to different conclusions regarding economic growth. First, in order for an increase in total spending to lead to a rise in the economic growth rate, the productivity effect resulting from that increase must exceed the cost of redistributing fiscal resources. Next, in order to increase the steady state growth rate by converting unproductive spending into the productive variety, we also need to ensure that the relative ratio between the two types of spending remain smaller than the relative productivity (or output elasticity) between them. Finally, assuming multiple types or categories of fiscal spending, and conversion from one spending category to another, the impact on the steady state growth rate varies depending on the relative sizes of the ratio of productivity standardized as a weight in spending.
Functional fiscal spending is categorized by the specific role and function it plays in the given economy and society. Economic growth is not and should not be the sole purpose or function of these different categories of spending. In particular, spending on social protection, healthcare, and other such services and welfare does not primarily intend to promote economic growth. Rather, their impact on improving social equity and developing human capital may indirectly serve the interest of economic growth. From this study we also confirm the idea of the non-linear correlation between infrastructure investment and economic growth.
